We conducted a descriptive study examining 
INTRODUCTION
Only a few published studies have specifically investigated the health status of the dually eligible population, the population with both Medicare and Medicaid eligibility (Health Services Advisory Group, 2003) . Dually eligible beneficiaries receive at least one of Medicare's two basic coverages: Part A which pays for hospital costs, and Part B which pays for physician services, laboratory and X-ray services, durable medical equipment, outpatient services, and other services. Approximately 85 percent of dually eligible beneficiaries receive full Medicaid coverage, while many of the remaining 15 percent only receive coverage for their premiums, copayments, and deductibles. Some receive only premium payments.
In FY 2000, according to the MSIS, there were approximately 7 million dually eligible individuals, accounting for approximately $68.3 billion in Medicaid payments or $10,295 per beneficiary. The dually eligible population, while representing only 15 percent of the total Medicaid enrollment, accounted for 41 percent of total Medicaid payments. Many dually eligible beneficiaries who are under 65 years of age qualify for Medicare because they are disabled. In FY 2000, there were approximately 2.3 million dually eligible beneficiaries under 65 years of age, or about 35 percent of the dually eligible population according to the MSIS. Because many of the dually eligible beneficiaries are under 65 years of age, it is expected that many of them will be receiving Medicare and Medicaid benefits for an extended number of years.
CMS needs to know more about the health status of the dually eligible population to formulate policy and make decisions about their specific health care needs. Anecdotal reports suggest that the dually eligible population might be less healthy, in general, than other Medicare enrollees as a group, because they are more likely to have disabilities and to be impoverished, factors associated with a high risk of health problems. The dually eligible population might often suffer from a lack of efficient coordination of care, because it faces a challenge of conflicting rules and incentives under existing Federal and State laws governing coverage (Ripley, 2001 ). Many of the dually eligible beneficiaries have difficulty navigating through the complex health care system because of limitations in education or as a result of other factors related to disability, poverty, and aging.
A better understanding of the health status of the dually eligible population can lead to quality improvement programs that could lower the costs of serving this group of beneficiaries. This research was undertaken as an exploratory study of health status variables that could help in profiling the dually eligible population, leading to quality improvement initiatives and possible savings in expenditures for both States and CMS.
To help chart and identify health status factors that may be adversely affecting the dually eligible population, it is necessary to identify data sources for health or functional status of the dually eligible population. One such source is the HOS, a self-administered, mailed survey with telephone followup. HOS is a measure of beneficiary functional status that can be applied generally to the Medicare population and can also be used with subgroups of that population. It is designed to measure change in physical and mental health status of Medicare beneficiaries over a 2-year period . In 1997, the Committee on Performance Measurement of the National Committee for Quality Assurance endorsed HOS as a HEDIS ® measure for Medicare plans. HOS consists of a 95-item core measure set comprised of four domains: (1) the Medical Outcomes Study Short Form 36-Item Health Survey (SF-36 ® ); (2) ADLs; (3) clinical case-mix adjustment variables; and (4) demographic information. HOS has two major measures from the SF-36 ® -physical (PCS) and mental (MCS) component summaries. 1 The history, development, and psychometric properties of the SF-36 ® are documented by Ware et al. (1993) .
In 1998, CMS required MMC health plans with contracts in effect before or as of January 1, 1997, to participate in HOS. In 1998, HOS was administered to a random sample of 1,000 members from each health plan with over 1,000 enrollees. All enrollees in plans with fewer than 1,000 members were surveyed. Plan members were eligible to be selected for the sample based on several criteria, the most important of which was continuous enrollment in the plan for at least 6 months. HOS is administered every year to samples of health plan enrollees, but a particular cohort is measured in a baseline year and followed up 2 years later (remeasurement). For example, Cohort I was measured in 1998 and again in 2000; Cohort II was measured in 1999 and remeasured in 2001.
There have been a number of studies investigating the health status of special and vulnerable populations using HOS or other measures of functional status. Arday et al. (2003) attempted to determine if smoking is associated with lower PCS and MCS scores among the elderly and disabled populations enrolled in MMC plans. They found that smokers report lower physical and mental health functional status than those who have never smoked, and those who have been long-term quitters have better functional status than those who never smoked. They recommended that more effort be directed toward helping elderly smokers to quit earlier. McCall et al. (2002) investigated the prevalence of major depression and dysthymia among aged FFS Medicare beneficiaries. Using an MCS score of 42 or lower, they found that the prevalence of major depression or dysthymia was an estimated 25 percent for respondents age 65 or over. They indicated that the high rate of major depression or dysthymia implies that there may be considerably unmet need among elderly FFS Medicare beneficiaries for diagnosing and treating mental disorders. Baker, Haffer, and Denniston (2003) found that cancer survivors had statistically significantly lower scores than non-cancer patients on the PCS and MCS measures of HOS. They suggested that cancer has a negative effect on health-related quality of life that cannot be explained by the simple effects of age on health status declines and that HOS offers useful data for planning and improving cancer policy and programs.
These studies provide additional support that HOS can be effectively used to measure health status within at-risk populations, help to identify trends and prevalence rates for chronic mental and physical conditions, and compare populations in terms of health status. Unearthing more data about the health status of the dually eligible population, one of the most vulnerable groups of citizens, can help Federal, State, private, and volunteer efforts to improve health outcomes and ultimately the quality of life of these beneficiaries.
METHOD
The Cohort II (1999 II ( -2001 Medicare FFS was the only option available to the beneficiaries previously enrolled in these plans . Beneficiaries who, through no choice of their own (involuntary disenrollees), were no longer enrolled in the same health plan that they were during the baseline survey in 1999 were subsequently lost to followup (remeasurement). Involuntar y disenrollees accounted for approximately 33 percent of the decline in the number of beneficiaries available at remeasurement. In addition, approximately 18 percent of baseline respondents voluntarily disenrolled from their health plan between baseline and remeasurement, and 5 percent of baseline respondents died in the intervening 2 years (Rogers et al., 2003) .
Because we were tracking changes between 1999 and 2001 in health status, we eliminated enrollees who did not appear in both time periods (1999 and 2001) . This reduced the size of the file to 2,809 dually eligible individuals. We added an additional criterion to exclude cases in which the PCS and/or MCS data were missing at baseline and/or remeasurement. This reduced the file to 2,040 dually eligible beneficiaries.
The Medicare-only file was used as a tool for a basis for comparison in this study. This file went through a similar process of exclusion so that we were left with 69,354 enrollees who were Medicare-only for both time periods and had no missing data for PCS and MCS scores at baseline and remeasurement.
Using data from the CMS enrollment database, we compared the dually eligible beneficiaries and Medicare-only eligibles by compiling the percentage of respondents for both groups that fit into various demographic and medical condition categories. We compared the dually eligible beneficiaries and Medicare-only eligibles at baseline and remeasurement on the basis of two questions from HOS that specifically ask respondents to rate their overall health: "In general, would you say your health is…" and "Compared to one year ago, how would you rate your health in general now?" 2 We compared dually eligible beneficiaries and Medicare-only eligibles in overall health status by compiling means and standard deviations (SDs) of PCS and MCS scores of HOS for both the 1999 baseline and 2001 remeasurement time periods. 3 We then tested to see if there were significant changes in mean scores over the 2-year period. We also compared differences in PCS and MCS mean scores for the age group under 65 and for the age group 65 or over for the dually eligible populations and Medicare-only eligibles. We compiled the percentage of dually eligible beneficiaries and Medicare-only eligibles who indicated that they are current smokers (not part of the overall MCS and PCS scores). Then we compiled means and SDs of PCS and MCS scores at baseline and remeasurement by smoking frequency: every day, some days, not at all, don't know, and no response. The percentages of dually eligible beneficiaries and Medicare-only eligibles were then compared in terms of being advised to quit smoking by a physician or other health professional.
To investigate dually eligible beneficiary ratings of limitations on 10 items (part of the PCS scores) pertaining to common physical activities at both baseline and remeasurement, we computed means and SDs, differences or change scores between baseline and remeasurement, and Pearson correlations between baseline and remeasurement item scores. We also conducted a paired samples t-test (two-tailed) to determine if there had been a significant change in item scores over the 2-year period. In a related analysis of activity problems of the dually eligible population, we compared the percentage of respondents at baseline and remeasurement time periods that indicated "yes" to questions about four problems experienced in the past 4 weeks that were imposed by poor physical health (a part of PCS scores). In an analysis of activity limitations resulting from emotional problems (a part of MCS scores), we compared the percentage of the dually eligible population at baseline and remeasurement time periods who indicated "yes" to questions asking them if emotional problems had caused them to "cut down on time spent on work or activities," "accomplish less than you would like," and not to do "work or other activities as careful as usual."
We calculated bodily pain ratings (a part of PCS scores) at baseline and remeasurement of the dually eligible population based on two questions from the HOS: "How much bodily pain have you had during the past 4 weeks?" and "During the past 4 weeks, how much did pain interfere with your normal work?" For the dually eligible population at both baseline and remeasurement, we analyzed results of nine items from the HOS (part of MCS scores) inquiring about how much time during the 4 weeks prior to the survey they felt "full of pep," "so down in dumps nothing could cheer up," "calm and peaceful," "downhearted and blue," "worn out," "tired," had been "a very nervous person," had been a "happy person," or had "a lot of energy." We compiled item means, SDs, change score, Pearson correlation, and two-tailed paired comparison t-test results between baseline and remeasurement. In a related analysis, we examined the prevalence of self-reported depression at baseline and remeasure-ment for the dually eligible population and compared their results with Medicare-only eligibles. The three items on depression were separate from the MCS. Table 1 lists demographic characteristics and medical conditions of the dually eligible versus Medicare-only eligibles for Cohort II, baseline (1999) . The dually eligible population was on average, younger, more likely to be female, less likely to be white, more likely to have less than a high school education or equivalency, and more likely to be disabled than Medicare-only eligibles. Nearly three out of four of the dually eligible beneficiaries were female (73.6 percent), while fewer than 6 out of 10 (57.7 percent) of Medicare-only eligibles were female. The mean age of the dually eligible beneficiary was 68.8 years, while the mean age of Medicare-only eligibles was 73.1 years. Approximately 25 percent of the dually eligible population was entitled to benefits due to disability, while only about 5 percent of Medicare-only eligibles were disabled. 4 Approximately 2 percent of the dually eligible population was either institutionalized or nursing home certifiable, and about 0.3 percent of Medicareonly eligibles were institutionalized or nursing home certifiable. A dually eligible beneficiary tended to have some high school, perhaps, less education, while a Medicare-only dually eligible beneficiary tended to have at least a high school education and may have had at least some college. It is noteworthy that the institutionalized population, and in particular, the elderly spend downs residing in nursing homes, were virtually non-represented in the Medicare-only eligibles and very lightly represented among the dually eligible population. This was to be expected since all of these eligibles were enrolled in a managed care plan.
RESULTS

Demographics and Medical Conditions
The dually eligible population was more likely to indicate that they had 1 of the 15 medical conditions listed on Table 1 except for non-skin cancers. For example, 61.6 percent of the dually eligible population indicated they had high blood pressure compared to 52.8 percent of Medicare-only eligibles. Also, while 15.8 percent of Medicare-only eligibles had diabetes, 25.4 percent of the dually eligible population stated that they had this condition.
PCS and MCS Scores
Both the dually eligible population and Medicare-only eligibles displayed statistically significant decreases in PCS and MCS scores between baseline and remeasurement (1999) (2000) (2001) as shown in Table 2 . The Medicare-only eligibles had higher scores than the dually eligible population on PCS and MCS at both baseline and remeasurement. Decreases in scores between baseline and remeasurement were similar for the two groups. Table 3 compares the health status of the dually eligible population and Medicare-only eligibles at baseline and remeasurement. The age group 65 or over had higher PCS scores than the age group under 65 for both the dually eligible population and Medicare-only eligibles. The differential between the age groups in health status was considerably greater for the Medicare-only eligibles than the dually eligible population. This is likely to be a result of the high percentage of disabled in the dually eligible population (24.9 percent) compared to the Medicare-only eligibles (5.2 percent) Table 4 shows the distribution of the general health and health transition ratings for the dually eligible population versus Medicare-only eligibles at baseline and remeasurement (1999) (2000) (2001) . The dually eligible population tended to rate both their current health and their health compared to 1 year ago as worse than Medicare-only eligibles. For example, while at baseline only about 8.5 percent of the dually eligible population rated their current general health as "very good," nearly 25 percent of Medicare-only eligibles did so. By the same token, about 14 percent of the dually eligible population rated their current health as "poor" at baseline compared with 4 percent of Medicareonly eligibles. Nearly one-third of the dually eligible population rated their health compared to 1 year ago as "somewhat worse" or "much worse," while only about one-sixth of Medicare-only eligibles did so. Table 5 displays smoking frequency by health status. At baseline (1999), 31.3 percent of dually eligible beneficiaries who reported their smoking frequency were smokers. 5 The relationship between smoking frequency and health status seems paradoxical for the dually eligible population. "Every day" smokers at baseline had a higher mean PCS, than eligibles who only smoked some days or not at all (36.49, 35.96, and 34.69, respectively) . To examine this finding further and to determine if the differences among the groups were statistically significant, we performed a one-way analysis of variance (ANOVA) on the three groups reporting smoking frequency. The groups differed significantly (F=3.43; d.f.=2, 1,240; p<0.05). We conducted a post hoc multiple comparison test, assuming unequal variances, using Dunnett's T3 and found that only the difference between every day smokers compared with "not at all" smokers was statistically significant (difference=-1.79 points; p<0.05). The higher baseline PCS score of the dually eligible beneficiary who smoked every day could be a reflection of the overall poor health of the dually eligible population. We found different results when examining mean MCS score for these three groups in that non-smokers had higher scores overall. The one-way ANOVA test showed that the groups differed significantly on their mean baseline MCS score (F=11.08; d.f.=2; p<0.001). In the post hoc test we found that non-smokers had a significantly higher baseline mean MCS score than every day smokers (difference=-3.59 points; p<0.001) and some days smokers (difference=-4.03; p<0.01).
Dually Eligible Population Versus Medicare-Only Eligibles
Smoking Frequency and Advice to Quit
It is important to note that every day and some day smokers showed a greater decline in physical health status than those who did not smoke at all. This is clearly consistent with most research findings regarding the effects of smoking on health. The pattern of change from baseline to remeasurement in mental health status was similar among the three smoking frequency groups. Given the prevalence of smoking among the dually eligible population, we might ask what is the likelihood of smokers being advised to quit smoking by a doctor or other health care provider. At baseline, 65.8 percent of the dually eligible beneficiaries who were smokers reported receiving advice to quit smoking within the last 6 months on at least one visit to a doctor or other health care provider. This figure increased to 67.1 percent at remeasurement. We compared these results with those for Medicare-only eligibles to see if there were differences in the likelihood of receiving advice to quit smoking between the two groups. For Medicare-only eligibles, the baseline and Table 6 contains the dually eligible population score summary on the 10 activity items for the baseline and remeasurement periods. The number of respondents, mean item scores, SDs, and difference between baseline and remeasurement (remeasurement mean-baseline mean) are shown in Table 6 .
Limitations in Activities
The activities that dually eligible beneficiaries were most likely to be "limited a lot" in were: vigorous activities, climbing several flights of stairs, and walking more than 1 mile. The activities that the dually eligible population was least limited in were: bathing or dressing themselves, walking one block, and climbing one flight of stairs. There were statistically significant decreases in the ability to perform these activities between baseline and remeasurement for each activity. The dually eligible population experienced the greatest declines between baseline and remeasurement in walking several blocks and in walking one block.
The HOS also asks respondents if, during the past 4 weeks, as a result of physical health problems, "had they cut down on or limited activities," "experienced difficulty performing work or other activities," or "accomplished less than they would have liked." Table 7 shows the percent of the dually eligible population who answered "yes" to each of these questions. The dually eligible population experienced a considerable increase between baseline and remeasurement in the percentage of respondents indicating that their physical health led them in the previous 4 weeks to 68 HEALTH CARE FINANCING REVIEW/Summer 2004/Volume 25, Number 4 experience these problems. The range of the increase varied between approximately 4 and 5 percentage points. Three questions on the HOS ask respondents if work or daily activities were adversely affected by emotional problems. A summary of the results for both groups of eligibles is shown in Table 7 . At baseline, 45 percent of the dually eligible population responded that emotional problems forced them to cut down on time spent on work or activities in the 4-week period prior to the sur vey. At remeasurement, this figure increased to nearly 49 percent.
Body Pain
Most of the dually eligible population reported experiencing pain during the 4 weeks prior to the survey (Table 8) . At baseline, approximately 89 percent of the dually eligible population reported at least some pain that was experienced in the preceding 4 weeks, and approximately 28 percent reported severe or very severe pain. At baseline, nearly 38 percent of the dually eligible population reported that pain interfered with their normal work "quite a bit" or "extremely" during the preceding 4 weeks.
At 2-year remeasurement, pain was even more prevalent, although the shift in the distribution of reported pain was not dramatic.
Self-Reported Feelings and Depression
Nine items on the HOS ask respondents to report "how you feel and how things have been with you during the past 4 weeks" (Table 8 ). The items appear to relate to four dimensions of feelings: general happiness, general energy level, depression, and anxiety. Even though five of the nine items displayed statistically significant changes over the 2-year period (all negative changes), the magnitude of the changes was minor with the possible exception of the item that asked how much of the time the respondent had been a happy person over the previous 4 weeks. On that item there was a fairly substantial shift toward being happy less of the time at the 2-year remeasurement period. On average, respondents tended to indicate that they had a lot of energy or pep some of the time, were down in the dumps or blue some of the time, were very nervous some of the time, but were happy a good bit of the time or at least some of the time, the latter more prevalent at remeasurement than at baseline. Correlations between baseline and remeasurement scores were moderate for most items (range 0.36-0.53) indicating a fair amount of stability of ratings for the same individuals between baseline and remeasurement periods. Despite many of the dually eligible population reporting being happy a good bit or at least some of the time, the dually eligible population have a high prevalence of depression (Table 9 ). This becomes especially evident when compared to Medicareonly eligibles. Approximately 43 percent of the dually eligible population reported at baseline and remeasurement that they "felt sad, blue, or depressed" for 2 weeks or more in the past year. About 34 percent reported at baseline and remeasurement that they "felt depressed or sad" much of the time in the past year. Moreover, about 35 percent reported that they had ever had 2 years or more in their lives when they "felt depressed or sad most days." By comparison, Medicare-only eligibles were decidedly less likely to report depression or feelings of sadness. Approximately 20 percent at baseline and remeasurement reported that they "felt sad, blue, or depressed" for 2 weeks or more in the past year. Between 12 and 13 percent reported at baseline and remeasurement that they "felt depressed or sad" much of the time in the past year. Slightly under 13 percent reported that they ever had 2 years or more in their lives when they "felt depressed or sad most days."
SUMMARY AND DISCUSSION
This study was an attempt to profile the health status of the dually eligible population enrolled in MMC plans and to suggest some areas for consideration in future research involving this population. An identification of specific conditions contributing to low health status of the dually eligible population is the first step in informing policy and decisionmaking that can provide a foundation for improving or maintaining functionality of this vulnerable group and developing quality improvement initiatives.
There are approximately 300,000 dually eligible beneficiaries enrolled in managed care and another 6.7 million of the dually eligible population enrolled in FFS. This study was limited to survey data of 2,040 of the dually eligible population enrolled in managed care and approximately 69,000 enrolled in MMC. Only a few beneficiaries in this study were institutionalized or in a nursing home, and therefore, our results do not apply to these populations. Our results also have to be viewed in light of the relatively small percentage of the total dually eligible population that completed this survey. From the data we had available for this study, we were not able to separate the dually eligible population age 65 or over who were disabled from those who were aged only, since once disabled individuals became age 65, they were coded in the aged group. Despite these limitations, our results are consistent with both anecdotal and empirical evidence on health care utilization indicating that the dually eligible population has a high prevalence of disabilities, illness, and low functional status. If anything, our data are probably more favorable in estimating the health status of this population than some studies since the population in our study was enrolled in MMC, had completed surveys in both 1999 and 2001, and consisted of virtually no institutionalized individuals.
We found that, in general, the dually eligible population enrolled in the M+C program is lower in health status than Medicare-only eligibles and far below the general population. Both physical and mental health component scores of the dually eligible population on the HOS tended to be well below those of the population of Medicare-only enrollees and well below those of the general population which has an average score of 50.
The dually eligible beneficiaries are, on average, considerably sicker, more depressed, and report more inadequately controlled pain than Medicare-only eligibles. They are more likely to be disabled, to smoke, less likely to be advised not to smoke, and are generally less educated than their Medicare counterparts. The relatively high smoking prevalence in the dually eligible population may, in part, be contributing to their low physical health Most dually eligible beneficiaries reported that they were at least a little limited in performing routine activities such as climbing one flight of stairs, bending, kneeling, or stooping, and lifting or carrying groceries. Emotional problems also limited work and activities of this population with nearly 50 percent reporting that emotional problems forced them to cut down on time spent on work or activities in the 4-week period prior to the remeasurement survey. Whether controllable factors such as smoking, lack of appropriate exercise, and poor dietary choices contributed to these limitations is unknown, but worthy of investigation in future research. What is clear is that there was a considerable increase in reported limitations in work and normal activities between the baseline and remeasurement period 2 years later.
Besides depression, pain is a chronic condition in many of dually eligible beneficiaries. Nearly 9 out of 10 dually eligible beneficiaries reported experiencing pain during the 4 weeks prior to the survey, and approximately 3 out of 10 reported severe or very severe pain. Nearly 4 out of 10 reported that pain interfered with their work. There is evidence that disabled Medicaid beneficiaries with mental illness or other functional limitations experience greater difficulty in accessing care (Long, Coughlin, and Kendall, 2002) . Moreover, Walsh and Clark (2002) found that dually eligible beneficiaries often lack an understanding of their benefits, that health plans serving the dually eligible population frequently lack timely information about enrollment and eligibility status, that Federal and State policies and practices do not consistently assist Medicare cost sharing for the dually eligible population, and that all of these problems detract from a health plan's ability to manage the care of these beneficiaries. Therefore, because of coordination and administrative difficulties, the dually eligible beneficiary may be especially vulnerable to inadequate pain control, depression, and other serious physical and mental complications Additional research needs to be performed in order to gain a better understanding about how to prevent health problems in the dually eligible population and how to get the dually eligible beneficiary to be more actively involved in their own health maintenance. While our research suggests that smoking may be contributing to health problems in the dually eligible population, we know very little about other behavioral and environmental factors that could be altered to improve their health status. For example, while it seems likely that poor nutrition is contributing to lowered health status in this population, we are aware of no hard data to support this conjecture. Obesity, which may be even more of a health risk than previously thought (Sturm, 2002) , is associated with poor nutrition. We are not aware of any published studies of poor nutrition and obesity in the dually eligible population even though these factors could be contributing to high rates of diabetes, high blood pressure, heart disease, arthritis, and other conditions that have been documented.
In a subanalysis of the data, we found additional support for our contention that the dually eligible population is distinct from Medicare-only eligibles, and approaches to their care should be mindful of these differences. The dually eligible population consists of many disabled individuals, while Medicare-only eligibles consist primarily of the aged and only secondarily of the disabled who are not enrolled in Medicaid and, in most cases, would not be eligible for Medicaid due to their income status. While there was relatively little difference in health status between the dually eligible population and Medicare-only eligibles for the age group 65 or under (because both groups consist heavily of disabled individuals), we found that the health status of Medicare-only eligibles was considerably better than that of the dually eligible age group 65 or over.
In considering possible options to improve their health status, it may be worthwhile to consider the dually eligible population as being comprised of at least four groups: (1) nursing home residents; (2) other institutionalized individuals who qualify for Medicaid because of their disability such as the developmentally disabled; (3) disabled individuals in the community, many of whom are under age 65 and qualify for Medicaid because of their disability; and (4) individuals age 65 or over who quality for Medicaid because of their low income status. The health status and needs of these four groups differ. 6 Our study consisted almost entirely of beneficiaries who were not institutionalized or in nursing homes.
Global quality improvement initiatives that center on pain and depression management, smoking cessation, and nutrition in the dually eligible population present important opportunities for collaboration between Medicare and Medicaid. The relationship between depression, pain, nutritional status, and smoking behavior is worth investigating in future research, because they both impact health status and are impacted by health status. That is, these factors can contribute to poor health, and poor health can lead to depression and pain, and can affect both eating habits and smoking behavior. Although we did not have data on nutritional status, our results strongly suggest that the dually eligible population is especially vulnerable to depression, inadequately controlled pain, and health risks related to smoking. Future quality improvement efforts to improve the health status of this population need to consider these areas of particular vulnerability.
